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Optical record cameis 



The present invention relates to optical record carriers, and is particularly, but 
not exclusively, suitable for correcting thickness variations present in optical discs. 



Optioal record carriers fell into one of several categories, inoluding read only 
(readable, but not writeable), recordable (writeahle one time only) and re-writeable (write, 
erasable, re-writeable). When the optioal record carrier is an optical disc, each of the afore- 
mentioned types of optical record carrier undergoes a preforming manufacturing process that 
creates at least one track in the disc. For each type of disc, data is placed onto the track; the 
way in which data is so placed depends on the type of disc. 

For example, read only optioal discs are reproduced from master discs by a 
well known manufacturing process known as stamping. The, or each, data track includes a pit 
teain comprising aplurality of pits which ate spaced irregularly with respect to one another. 
Since the pit train constitutes pits of a different deptti in the disc to the intervening lands in 
the disc, the pit trains form a relief structure in an information layer of the disc. 

For recordable record carriers, the, or each, track is coated with a recordable 
layer, consisting of an organic dye. Data is written to the recordable layer by physically 
burning the organic dye with a radiation source, typioally a laser, thereby creating marks 



For re-writable record carriers, the, or each, track is coated with a thin film 
layer stack, comprising at least one recording layer, a reflective layer and generally one or 
more dielectric layers. The recording layer comprises a compound made up of a plurality of 
materials, which is capable of existing in aplurality of different states (crystalline or 
amorphous), depending on the level of radiation applied thereto. Since crystalline and 
amorphous areas have a different reflectivity level, and reversible transitions between the 
amorphous and crystalline state are possible by applying laser power at various levels, 
writing and erasing of data is possible. 

Recordable and re-writable discs can also include a relief structure that holds 
read-only data; such regions typically are in the lead-in zone and contain control information. 
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2 13.12.2002 
In conventional optical diso formats (like Magneto-Optical (MO) disc formats, 
Compact Disc (CD) and Digital Versatile Disc (DVD) the transparent layer is generally made 
by injection moulding the substrate; the disc is read out through the substrate. In other types • 
of disc, such as toe Blu-ray™ disc the transparent read-out layer is either formed by bonding 
a thin polycarbonate foil onto the substrate, or by a "spin coating" process, which involves 
applying lacquer to the surface of the information layer and rotating the disc. Centrifugal 
forces associated with rotation of the disc cause the lacquer to be distributed over the surface 
of the information layer, forming the transparent layer. 

A problem with applying techniques such as spin coating is that there can be 
significant variations in the thickness of the transparent layer, in particular in the radial 
direotion-of the diso. As is well known in the art, the performance of an optical scanning 
device used to read the optical disc is sensitive to the presence of spherical aberrations in the 
spot that is focused on the information layer. Spherical aberrations arise in the spot when 
thickness variations arise in the discs which are uncompensated. Thus if the transparent layer 
15 falls outside of predetermined hmits - due to an unexpectedly thick or thin region of the 

transparent layer - the distance to the information layer may correspondingly be less than or 
exceed that for which me optical scanning device is designed. This can result in an increase 
in spherical aberrations in the focused radiation source, and a deterioration of data signals 
and rnalfunctioning of the detection system used to detect signals encoded on the optical diso. 
20 Several empirical methods have been developed for compensating for 

spherical aberrations introduced by the radiation passing Ihrough a transparent layer of 
different thicknesses. These methods are now described in more detail 

US 2002/0054554 describes amethod whereby a test region of the optical diso 
is scanned, whilst the amphtude of the playback signal is measured. This test region 
25 comprises at least first and second pit trains, and the period of the fhst pit train differs from 
that of the second pit train. Due to the differences in periods, the amplitude of a playback 
signal corresponding to the first pit train differs from that of the playback signal 
corresponding to the second pit train. If the thickness of the transparent layer is uniform 
across the radius of the disc, the point at which the amplitude signals are focused - i.e. the 
30 point of maximum amplitude - can be expected to be the same for the two pit trains. 

However, if the thickness of the transparent layer varies across the radius of the disc, the 



point at which the maximum signal corresponding to the second pit train occurs. Thus the 
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3 13.12.2002 
difference between the points at which maximum signal amplitude correspond^ to the 
respectivepit trains occurs canbe used to identify a thickness variation. 



A problem v 

each disc wh^exmptrtrntoascanning device, and thiclm^ data for regions outside the 
testregionshavetobe assumed or interpolated. If a plurality of test regions were analyzed 
(^example.mordertoi^ 
beatrmecor^ingproce^^^ 



10 



15 



20 



could otherwise provide useful data capacity. 

US 6,381,208 describes a method whereby data relating to the thickness and 
refractive index of the transparent layer is measured after the disc has been manufactured. 
Tto thickness data is thereafter mitten on the optical disc, on a writable porUon of the 
information layer. When suchadisc is then scarmed by an optical scarmingdevrce, the 
tHckr^dataiare^^ 

Wintheformofavemgemic^ 

has read in the thickness and refractive index mformation stored on the disc, lens 

oonfigurationdata^^ 

A problem with this method is that, since the thickness profile has to be 
measuredcnaper^c basis, and written into eaohdisc, represents an additional 



30 



JP2001 167443 also describes a system where thickness information is 
meaS r^andwritten^^ 

It is an object ofthehivexrtiou to alleviate the problems of the prior art 

arrangements. afirst aspect of the present invention there is provided an optical 

record carrier forusein an optmal scanning device, floptical record earner comprismg an 
entr^exhce.anmthrrr^ 
entr ancefeceandmeinfor^^^ 

information layer, wherein the information layer includes a rehef structure holding data m 
read-only form, wherein the data held in the relief structure includes thickness vanation data 
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4 13.12.2002 
indicative of a variation in me thickness of the optical record carrier between the entrance 
face and the information layer, due to a variation in the thickness of the at least one 
transparent layer. 

Embodiments of trie present invention have arisen from the realization that 
thickness profiles created during manufacturing processes used to create the transparent layer 
are reproducible and can be characterized. Having arrived at this realization, the inventors 
have taken a second step and encoded this information in a read-only portion of a disc. Jn. 
other words, information about the thickness profile of a layer has been stored to the disc 
before that layer has even been created on the disc, 

All of the prior art discussed above describe measuring the thickness of the 
transparent layer after manufacture, which means that thickness information has to be written 
post manufacture, and thus to the writeable portions of a disc, In comparison to such known 
methods, in embodiments of the present invention, thickness information is stored in a relief 
structure, formed during a stamping process, which holds read-only data. Thus, no additional 
manufacturing stage is required, and a disc need not include a writable portion. 

Providing a disc manufacturer can characterize its transparent layer 
manufacturing process, for example as a thickness profile, the profile can be stamped onto 
the discs before the spin coating process is applied, and read therefrom in accordance with 
embodiments of the invention, as described in more detail below. This is clearly 
advantageous, since it means that embodiments of the invention can be applied to any type of 
disc which has a read-only portion, providing the manufacturer stamps information relating 
to the thickness variation in such a portion. 

For a well-defined manufacture process, for example a spin-coating process 
for forming a transparent layer using a specified disc rotation speed and a given lacquer 
formulation, coarse variations in thickness of the transparent layer can be known in advance, 
and will not vary from diso to disc. The quality of the transparent layer (i.e. the degree of 
variation of thickness) is no longer as problematic. This is clearly an advantage in terms of 
manufacturing costs, since less rigorous, and thus less costly, spin coating processes can be 
-used. 

Further aspects of the invention are set out in the appended claims, and 
features and advantages of the present invention will become apparent from the following 
description of preferred embodiments of the invention, which is given by way of example 
only and made with reference to me accompanying drawings. 
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Fig. 1 is a schematic diagram showing an optical scanning device operating in 
conjunction with a record carrier according to an embodiment of the present invention; 

Fig. 2 is a schematic cross section along a data track in a lead-in zone of an 
optical disc in accordance with an embodiment of the invention; 

Fig. 3 is a schematic radial cross section of a lead-in zone of an optical disc in 



Fig. 4 is aschematic diagram showing a graphical representation of a radial 



25 



30 



Fig. 5 is a flow diagram showing steps performed by an optical scanning 
device according to embodiments ofthe present invention; and 

Figs. 6 and 7 are flow diagrams showing steps performed by an optical 
scanning device according to alternative embodiments of the present invention. 

Fig. 1 shows a schematic diagram of an optical scanning device wifli which 
optical discs according to embodiments of the present invention ate arranged to operate. The 
optical scanning device includes a radiation source 6, for example a semi-conductor laser, 
emitting a diverging radiation beam 7. Aheam splitter 8, for example a senu-teansparent 
plate, is arranged to transmit the diverging beam 7 towards a lens system. The lens system 
includes a collimator lens 9 and an objective lens 10 arranged along an optical axis 13. 

The collimator lens9 is arranged to transform the diverging beam 7 emitted 
from the radiation source 6 into a substantially ccllimatedbeam 15. The objective lens 10 is 
arranged to transform the incident collated radiation beam 15 into a converging beam 14, 
having a selected numerical aperture <NA), which comes to a spot 18 on a layer of optical 
disc 1 (specifically information layer 3, described in more detail below). A detection system 
1 6 and a second collimator lens 19, together with the beam splitter 8, are provided to detect a 
rnam information signal and focus and tracking error signal which aroused to mechanically 
adjust the axial and radial position ofthe objective lens 10, 

The optical system also includes a spherical aberration compensator 20 which 
is operated by a compensation signal generator 22. The compensator 20 may take any of a 
number of different forms, for example a variable focus liquid crystal lens. In altemaUve 
embodirnents, me compensate is arrant 
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compound objective lens 10, or to adjust the spacing between fee collimator lens 9 and the 
radiation source 6. 

Optical disc 1 comprises a transparent layer 2, on one side of which at least 
one information layer 3 is arranged and having the entrance face 5 of the disc on its other 

5 side. The information layer 3 includes a reflective layer (not shown). The side of the 
information layer facing away fiom the transparent layer is protected from environmental 
influences by a protection layer 4. The transparent layer 2 acts as a substrate for the optical 
disc by providing mechanical support for the information and reflective layer or layers. 
Alternatively* the transparent layer 2 may have the sole function of protecting the information 
10 layer 3, which, in the case of a multi-layer optical disc, is the uppermost information layer, 
while mechanical support is provided by a layer on the other side of the informalion layer 3, 
for instance by the protection layer 4 or by a tether information layer and transparent layer 
connected to the uppermost information layer. In the case of a multi-layer optical disc, two or 
more information layers are arranged behind a first transparent layer, and an information 

15 layer is separated from another information layer by a further transparent layer. Each 

information layer is located at a different depth within the disc with respect to the entrance 
face 5. 

The transparent layer 2 essentially presents a refractive medium for the 
converging beam 14 to pass through As stated above, a problem with the spin coating 

20 process used to create the transparent layer 2 is that there can be significant variations in the 
thickness of the layer 2, such that distance between the information layer 3 and the entrance 
face 5 varies across the disc. If the thickness of the layer 2 is non-uniform in the radial 
direction, the degree of spherical aberration in the spot 18 at various points along Ike radius 
will vary. As a result both data and control signals can be expected to be poor at certain radial 

25 locations. 

Fig. 2 shows a cross-section through apart of a data track in the lead-in zone 
of a first embodiment of optical disc 1 A The lead-in zone includes control data for 
initializing the soanning device when the disc 1 is inserted into the device, and is located at 
the innermost periphery of the readable portion of the diso 1. The disc 1A includes a relief 
30 structure in the form of aseries of pits 31a, 31b, 31c, 31d, of various lengths and spacings 
alternately interposed between a series of lands 32a, 32b, 32c... 32d along the data track. The 
relief structure holds read-only data. The data track may itself be spiral or circular in form. 
The relief structure holding me data is formed by a stamping injection moulding process from 
a master having a corresponding pattern on its face. 



lB.»:.a» 13 :3 2 PHILIPS CIP n. + 3i 4 0 E7434B9 ^3 ^12 . 2002 3 

PHNL021422EPP A W 

7 13.12.2002 
Fig. 3 fflustrates a different format of lead-in zone, used in a different 
embodiment of optical disc IB, which is shown in radial cross-section in this case. In this 
format, me lead-in sone includes a relief structure in the form of a land/groove structure. The, 
or each, groove forms a spiral or circular track. In tins embodiment, data is held in the 
5 land/groove structure mme form of ahigh frequency modulated wobble pattern, whereby the 
groove alternately meanders slightly to each side from its overall pam in accordance wilh 
readonly dataheldmmewobblepatterr.Aga^ 
formed by a master having a corresponding pattern on its face. 

For the purposes of the following embodiments it is assumed that the disc 1 

10 Chavmgalead^zoneofa^ 

it should be appreciated mat embodiments of the invention can be realized in a recordable 
dischaving at least one read-only portion, for example in the lead-in zone. 

In all of the embodiments de^bed herein a micknessr^ofile- that is to say, 

i^waymwMchthothi^ 
15 locah^-is character 

the lead-in zone of the optical mso 1 at ihetbne of manufacture. The 
thusinchidedatomn^eetofala^whi^ 

exeating^informaiionlaye^has not yetbeen created. The process applied to create the 
s W tiyapphed^ 

featares. A disc manufacturer can characterize its spin coating process as a fineness profile, 
dataidentifying the profile canbe stamped onto the discs before the spm coating process M 
conducted, andread therefrom thereafter when the discs are scanned, during playback or 
writing, in accordance with embodiments of me invention, as described in more detail below. 
This is advantageous, since it means mat embodiments of me invention can be applied, en- 



20 



25 

in 



Different formats of the thickness profile data are possible. In one embodiment 
the data includes values which describe tockness deviations a^ 
me optical disc 1. The number of positions, and the corresponding number of different 
30 possiblethictatfssd^ 

five, and yet more preferably ten or more. 

The profile data may comprise absolute or relative values describing the 
thickness of the layer at radial positions alor^ me optical mso 1. When the data are absolute 
values, they are preferably converted to relative values. This involves selecting one radial 
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position as the reference position, and calculating the thicknesses at the other locations 
relative to the thickness at the reference posilion, 

In one arrangement, the profile data comprise a set of values, such as those 
shown in Table 1, specifying deviations, given in arbitrary units, corresponding to amounts of 
5 thickness variation at selected radii. 



Table! 



radius R 
[mm] 


deviation D 


23 


-I 


27 


+2 


31 


+5 


35 


+3 


39 


+3 


43 


+2 


47 


+3 


51 


+1 


55 


-1 


59 


-3 



10 In an alternative embodiment, the profile data specifies a function that 

describes the variation of deviation with distance from a reference position. For example, the 
profile data on the optical disc may describe a constant and coefficients of a predetermined 
polynomial function. For example, if the function is the polynomial y = -SE(-05)x 4 + 
0.0124X 3 - 0.7227x 2 + 18.359x - 171,55, such as that shown in Figure 4, coefficients -8.5E(- 
15 0.5), 0.0124, -0.7227, 18.359 maybe stored, together with the degree of polynomial (here 4) 
and a constant, if any (here 171.55), 

Aspects of 1he spherical aberration compensation subsystem -will now be 
described in more detail. As shown in Figure I, the subsystem includes a control unit 51 
arranged to read in thickness profile data stored in the lead-in zone. The control unit 51 is 
20 also arranged to process the data so read, and to output control data corresponding thereto to 
the compensation signal generator 22. The output data is used by the signal generator 22 to 
generate a signal causing the compensator 20 to add an amount of spherical aberration 
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compensation to to beam corresponding to the thickness of foe transparent layer 2 at the 
^positicm oarers e 
p^gran^orpartofasmte^^^ 
the detection system 16. 

The steps involved in evaluating the compensation signal required to account 

for Ihickness variations will now be described, with reference to Figures 4, 5 and 6. 

Referring firstly to Figure 5, at step 501 the control unit 51 identifies the 

position of the foickness data on tire information layer 3. In the present embodirnent, foe data 

is stored In foe lead-in zone, so stepSOl involves the control umt 51 instructs foe scaroting 

tevicetoreadmdatasWm 

data from foe identified area andpassesthis data to the contiol unit 51, which stores it as a 
data file. 

Next the control unit 51 identities at step 503 a first reference posxtxon. The 

firstreferencepositionrr^ybeapredeterrnir^ 

orreadftomthetri^ 

analysis offoetbtospmfile^ 

data, the first reference position is preferably se l eo ted to be a radial position having a ^ 
foickness value near or at one end of the range of the thickness values. The same applies to a 
second referenceposition, tobe described in further detail below, which may be either 
predetermined or selected after analysis of the thiclcness data. If selected after analysis of the 
foickness profile data, foe sec^^ a 
thiclmess value near or at the other end of the range of thicks values. In any case, the first 
and second reference positions should have different thickness values, so that a scahng factor 
relating foe thickness deviation (inarbilrary v^ts) tofo^ 
may be calculated after testing of the optical disc in the scanning device. 

• Next, at step 507, foe scamting device conducts a testprocedure attheflrst 
reference position on the disc to determine an optimum spherical aberration (SA) 
compensation signaL Inthe case of aread-only disc, this is in one embodiment conductedby 
reading data at a selected radial position wifo a variety of different spherical aberration 
3 conmensationsettings whilstdetectmgajitterv^ ^ 
optimise setting* a minimum jitter value, m foe case of a writable disc, data may be 
written into foe disc at the reference position using a standard spherical aberration 
compensation settingto begin with, Mowing wMch optimization of foe sphericdaberm^ 
compensation settingis carried out vvmlst reading foe data back. Once an opforn^ 
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a reading is obtained, the data may be re-written using the optimum setting obtained for a 
reading, and the optimization procedure may be carried out once more using the newly- 
written data, since the data which is written first using the standard setting may not be 
optimized itself, leading to errors in the optimization procedure. 

5 Ctytmuzing the SA compensation signal can be carried out using alternative 

methods; for example a push-pull tracking error signal can be used; in this case an optimum 
is determined at the setting at which the envelope of the tracking error signal has the greatest 
amplitude during read-out. By using the tracking error signal, an optimum SA compensation 
signal can be detected in a blank part of the disc, thus the need for writing data to a writable 
10 disc during the test procedure can be avoided. 

At the optimized SA compensation setting, the signal applied by the signal generator 22 is 
noted. Next, the optical scanning device moves the optical head to the second reference 
position, step 509, and detects and stores an optimum spherical aberration compensation 
signal, step 511, in a similar manner. 

15 Next, the control unit calculates a scaling factor, according to the following 



Where SF is the scaling factor for the disc; R ra n is the radius at the first reference position 

and Rnrfi is the radius at the second reference position; I is the current to be applied at radius 

Ri and D is the deviation at radius R. 

This scaling factor is then stored for use by the spherical aberration 

compensation subsystem, in combination with the thickness deviation data, when soarming 

the optical disc at any radial location. 

Referring now to Big. 6, which ilhistrates a spherical aberration compensation 

procedure when the thickness profile data is held in the form of parameters of a thickness 
profile function, the control unit 51 first detects whether the optical head has been moved to a 
new scanning position, step 601. If the optical head is in anew scanning position, the control 
unit 51 retrieves the thickness profile data, step 603, and applies the function corresponding 
to the thickness profile data to calculate the thickness deviation at the current radius, step 
605. The control unit 51 then converts the deviation value to a compensation signal value by 
applying the previously-calculated scale factor, step 607, and instructs the signal generator 22 
to apply the appropriate compensation signal at step 609 to the compensator 20. 

Fig. 7 illustrates a corresponding procedure when the thickness profile data is 
stored as a set of values for each of a plurality of selected radial locations. 
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Referring now to Fig. 7, during a scanning operation, which in the case of a 
read-only disc may be a read operation, and in the case of a recordable or rewritable disc may 
fce a read op eration or a write operation, the control unit 5 1 detects whether the optical head 
fcsbeenmovedto anew scanning position in step 701. If fee head is moved to anew 
5 scanning position, the control unit 5 1 retrieves the thickness profile data at step 703, and 
detects whether 1he current radius is different to the locations at which thickness deviation 
data is available in the data file, step 704. If so, the current thickness deviation is read from 
the data file, step 707. If the current radius is different to one of the locations available in the 
data file, interpolation of the deviation is carried out between the two adjacent locations in 
ine data file, to calculate a current expected thickness deviation at the current radius, step 
70S , With the read or calculated deviation, the deviation value is converted by the control 
unittoacompensation signal value, step 709, which is supplied to the signal generator 22, 
^hichapplies fee appropriate compensation signal to the compensator 20, step 711. 

la a further embodiment of the invention a multi-layer optioal disc, comprising 
at least first and second mformaticn layers and corresponding first and second transparent 
layers is provided. There are thus at leasttwo transparent layers, each of which have been 
applied to their respective information layers via spin coating, and which may have a 
corresponding thickness variation, hi this embodiment one or more read-only portions of the 
dual layer optical disc includes two sets of thickness profile data - one for the first 
transparent layer and onefcrme second transparently. Va^^ 
the transparent layers are specified andthe control unit 51 calculates corresponding current 
scale factors for each layer, as described above, and, for each of the information layers 
calculates the adjustment required along the radius of the disc when scanning either of the 



10 



20 



two information layers, 



25 



30 



3a the above embodiments, atest procedure is used to determine a suitable set 



sorresponding to given set of different 
mictaZs' Ah^vely, suchset^ 
stored in the optical scanning device. 

In the above description, and in the accompanying claims, the term "rehef 
structure" has beenused to describe a structure in, or following, a surface having height 
variations. Such height variations can also be referred to in the art as embossments and occur 
dueto corresponding height variations Inamaster used during a stamping procedure. Sucha 
relief structure may include apMand train, a wobble pattern in a groove, a combination of 
such features, and/ox other features provided by height variations stamped onto a surface. 



12 13.12.2002 
In accordance with the irrvention, a relief structure holds data including thickness variation 
data. In preferred embodiments, the thickness variation data indicates variations which are 
correspond in proportion to the thickness variations in the layer or layer of which the 
thickness profile is being described. However, the invention extends to variations, which are 
5 due to at least two parameters including a thickness parameter and another parameter such as 
refractive index variations, which cause a need for spherical aberration correction. Thus, the 
thickness variation data may not directly indicate a given thickness variation if oUier 
variations leading to a need for spherical aberration correction are to be taken into account 
However, any such other variation should be characterizable in advance of production of the 
10 layer in question. Typically, other variations are not characterizable in advance and/or cause 
only relatively minor spherical aberration problems, and the thickness variation data may be 
limited to solely being indicative of thickness variations. 

It is to be understood that any feature described in relation to any one 
embodiment may be used alone, or in combination with other features described, and may 
15 also be used in combination with one or more features of any other of the embodiments, or 
any combination of any other of the embodiments. Furthermore, equivalents and 
modifications not described above may also be employed without departing firom the scope 
of the invention, which is defined in the accompanying claims. 
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CLAIMS: 



10 



1 An optical record carrier for use in an optical scanning device, the optical 

record earner comprising an entamce face, an information layer and at least one transparent 
layer, located between me entrance face and fee information layer, tough which date is to 
he read fiom the information layer, wherein the iirformation layer includes a relief stmctore 
holding data in read-only form, 

characterized in that the data held in the relief structure includes thickness 
variation data indicative of a variation m the tmclcne^^ 

the entrance face and the information layer, due to a variation in the thicks of the at least 
one transparent layer. 

2 An optical record carrier according to claim 1, wherein said data held in the 

relief structure includes data indicating a thickness profile in terms of a set of thickness data, 
each item in the set bemgmdicativeof atm<toessd^ 
3 the entrance face. 



IS 



20 



3. An opticrirecord carrier accor^^ 

relief structure includes data indicating a thiclaiess profile comprising a set o" " 



function indicative of a thickness profile across the entrance face. 

4 An optical record carrier according to any one of the preceding claims, 

wherem said rehef structure comprises a Poland sto 



25 s An optical record carrier according to any of claims 1 to 3, wherein said relief 

structure comprises a groove structure having a wobble pattern holding the thickness 
variation data. 
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6, An optical record oanier according to any one of the preceding claims, 

wherein the record carrier is in the form of a disc, and the thickness variation data indicates a 
radial thickness profile. 



57, A method of scanning an optical record carrier in an optical aoanning device 

having an optical system capable of spherical aberration compensation, the optical record 
carrier comprising an entrance face, an information layer and at least one transparent layer, 
located between the entrance face and the information layer, through which data is to be read 
from the information layer, wherein the information layer includes thickness variation data 

10 indicative of a variation in the thickness of the optical record carrier between the entrance 
face and the information, layer, due to a variation in the thickness of the at least one 
transparent layer and comprises a relief structure holding data in read-only form, 

the method including the optical scanning device reading the thickness 
variation data and adjusting the optical system when scanning across the entrance face to 

15 perform spherical aberration compensation based on the thickness variation data, 

characterized in that the optical scanning device reads data held in the relief 
structure to obtain said thickness variation data. 



8. A method according to claim 7, in which the step of adjusting the optical 

20 system when scanning across the entrance face inoludes: 

evaluating the thickness variation data in accordance with a predetemuned 
algorithm so as to generate thickness indicators for at least one of apiurality of selected 
locations across the entrance face; 

converting the or each thickness indicator into data indicative of a spherical 
25 aberration compensation value in accordance with a predetermined conversion function; and 
operating the optical soanning system in accordance with the spherical 
aberration compensation value so as to compensate for spherical aberration at the or each 
selected location. 



30 9. A method of manufecturing an optical record carrier for use in an optical 

scanning device, the optical record carrier comprising an entrance face, an information layer 
and at least one transparent layer, located between the entrance face and the information 
layer, through which data is to be read from the information layer, wherein the method 
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comprises the step of stamping at least part of the in&tmatibii layer to include a relief 



structure holding data in read-only form, and subsequently forming the transparent layer, 
characterized in that the data held in the relief structure includes tfcclcness 
variation dataindicaiiveof a variation mme thickness of the optical record carrier between 
5 the entrance face and the information layer, due to a variation in the thickness of me at least 
one transparent layer. 

10 . Anu ^daccordmgtoola^ 
transparent layer by spin coating. 
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ABSTRACT: 



An optical record carrier for use in an optical scanning device, the optical 
record carrier comprising an entrance face (5), an information layer (3) and at least one 
transparent layer (2), boated between the entrance face and the information layer, through 
which data is to he read ftom the information layer, wherein the information layer includes a 
5 relief structure (3 la ... 31d, 32a ... 32d; 33) holding data in read-only form. The data held in 
the relief structure includes thickness variation data indicative of a variation in the thickness 
of the optical record carrier between 1he entrance face and the information layer, due to a 
variation in the thickness of the at least one transparent layer. 



10 Fig. 1 
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Identify position of thickness profile 
data on disc 
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Read data from Identified position 
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Identify first reference position 
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Detect optimum SA compensation signal 
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Select second referenoe position 
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Detect optimum sa compensation signal 
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Calculate scaling factor 
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Fig. 5 
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Retrieve thickness profile data 
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Apply function at current radius 
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Convert deviation value to compensation signal I 
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Apply compensation signal 
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Fig, 6 
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